Great efforts have been made to resolve the serious environmental pollution and inevitable declining of energy resources. A review of Chinese fuel reserves and engine technology showed that compressed natural gas (CNG)/diesel dual fuel engine (DFE) was one of the best solutions for the above problems at present. In order to study and improve the emission performance of CNG/diesel DFE, an emission model for DFE based on radial basis function (RBF) neural network was developed which was a black-box input-output training data model not require priori knowledge. The RBF centers and the connected weights could be selected automatically according to the distribution of the training data in input-output space and the given approximating error. Studies showed that the predicted results accorded well with the experimental data over a large range of operating conditions from low load to high load. The developed emissions model based on the RBF neural network could be used to successfully predict and optimize the emissions performance of DFE. And the effect of the DFE main performance parameters, such as rotation speed, load, pilot quantity and injection timing, were also predicted by means of this model. In resum6, an emission prediction model for CNG/diesel DFE based on RBF neural network was built for analyzing the effect of the main performance parameters on the CO, NO~ emissions of DFE. The predicted results agreed quite well with the traditional emissions model, which indicated that the model had certain application value, althcmgh it still has some limitations, because of its high dependence on the quantity of the experimental sample data.
INTRODUCTION
The serious environmental pollution and the energy crisis all over the world has caused the development of the lower pollution and lower energy consumption automobile to become major research goal. An engine using compressed natural gas (CNG) as fuel has outstanding advantages of higher efficiency and lower pollution. The CNG/diesel DFE for the city bus could also obviously reduce * Project (No. 50106014) supported by the National Natural Science Foundation of China the pollution of the city air, especially for the big cities. So the research on the combustion process of DFE, especially the emissions performance, was very important and valuable (Liu, 2000; Yan et al., 2003; Fei et al., 2003) .
In general, the combustion process and mechanism of the engine involved the physico-chemical synthesize process (Yan and Kriam, 1992) . Due to their complexity and instantaneity, there was no suitable analytic function to describe the combustion process, especially for the DFE. In this paper a new emissions model based on radial basis function (RBF) neural network is proposed for the CNG/diesel DFE.
THEORY OF THE RBF NEURAL NETWORK

Structure of RBF neural network
The neural network, especially RBF neural network has become popularity in recent years due to its excellent recognition and prediction capabilities. Radial basis function ~(.) was the basis of RBF neural network, and usually was a nonlinear radial symmetrical function (Zhou et al., 2001; Korres et al., 2002; Ilkivovfi et al., 2002; Kaoru et al., 2003) . The Gauss function is the core function of the radial basis function; and has two vector parameters X and C; with X being the independent variable vector of the function, and C being the core of the radial basis function. X-C forms an ellipse with C being the center and ~(X-C) being the radius function of the ellipse. The neural network using RBF as neurons function is called RBF neural network.
RBF neural network includes three layers, the first layer is the input layer whose elements conform to the quantity of the input parameters; the second layer is the hidden layer consisting of many radial basis function neurons; the hidden layer nodes are calculated from the Euclidean distance between the center and the network input vectors and then the results are passed on to the radial basis functions; the last layer is the output layer made up of common linear neurons. The RBF neural network structure is shown in Fig. 1 (Omatu and Khalid, 1996) . This model has R input and P output, with the relationship between the input and output in this model being as follows (Omatu and Khalid, 1996) : tween X and C/; j-output node, j=1,2 ..... P; w0-the weight value which connected the i hidden node with thej output node.
Operational principle of RBF neural network
The network structure is shown in Fig.l ; where input vector X= [ab a2,..., aN] , ideal output yj (/'=1,2 ..... P), the actual output ~j and the weight value of the output layer wij can be obtained by the RBF neural network which has R as input, M hidden nodes and P output. Choosing Gauss function 9 (x)=exp(-Zr2), 2=3 as radial basis function, the actual output ~j is calculated by the following formula:
Then, the weight value wii is adjusted to satisfy the following formula, from which the final result of the RBF neural network can be obtained. Because of the limited experiment units, the quantity of the HC part of CH4 could not be obtained, so the model only included the CO, NOz emission. The structure of the model is shown in Fig.1 . The relationship between the input and
